In this study, we cloned small zebrafish retroposon DANA from zebrafish genome and constructed the lentiviral expression vector pEB-GFP (T2A)PURO. Three human cell lines including 293T, Hepg2 and LO2 were selected as infection targets. After detecting the expression of DANA, we found that the expression of DANA retroposon in three cells had different effects on cell lines through chromosome walking. Among these cells, LO2 showed no DANA retrotrans-position, while 293T
Introduction
There are large numbers of retroposon sequences in the genome of eukaryotic higher organisms. For example, only 3% of the sequences of human genome are exon sequences, while the transferable components account for more than 35% of the total sequences of human genome (1, 2) . Izsvak Z et al. (3) found that DANA retroposon is a type of short interspersed repetitive element (SINE), which is from zebrafish genome. DANA related sequence accounted for nearly 10% of zebrafish genome, however, its distribution has not been found in other carp fishes (3) .
SINE sequence (SINES) belongs to the nonviral superfamily of retroposon, and it
is the transcription of RNA polymerase III transcription, widely distributing in the genome of many eukaryotic higher organisms. The largest SINES in the human genome is the Alu family, with approximately 300,000 members (4, 5) . Related sequences also exist in mice with 50,000 members known as B1 families, Chinese rats with Alu equivalent families and other animals. Some members of the Alu family can be transcribed into RNA (6, 7) .
The expression of ALu sequence can be detected in human cells, and it can also lead to retrotrans-position. Moreover, SINES is the transcription of RNA polymerase Ⅲ , and it can result in retrotrans-position using the ability of other retroposon in cells.
Thus, we assumed that whether retrotrans-position could exist if we express zebrafish DANA retroposon in human cell lines.
Materials and methods

The acquisition of DANA retroposon
Common wild type zebrafish was used in this study. The genome was extracted using the genome extraction kit (Takara) according to the instructions. 
The design of DANA retroposon mutant
Based on the results of Z Izsvak et al. (3) , the DANA retroposon mutant was designed by modifying two Poly III liked promoter sequences in the conserved sequence 1 and 4 and a fragment in the conserved sequence 2.
Virus packaging
DANA gene was constructed into the lentiviral expression vector to form CMV-MCS-EF1-copGFP-T2A-Puro vector and the vector was then used for lentivirus packaging by Guangzhou Huijun Biotechnology Co. LTD.
Cell culture
After removing the medium, 1 ml of 0.25% EDTA-trypsin solution was added to cover the whole bottom of the culture bottle and kept for 5 min with dynamic monitoring by the microscope. Thereafter, 2 fold volumes of DMEM medium were added to terminate the digestion, to blow and to suspend the cells. After centrifugation at 1000 rpm for 3min, the supernatant was discarded and the culture medium was added to blow the precipitate and form the resuspended cells. Finally, appropriate cells were inoculated into a new culture bottle and cultured in the cell incubator with 5% of CO 2 .
Lentivirus transfecting into adherent cell
At 18 to 24 hours before the transfection, adherent cells were put into the 6 orifice plate with 5 × 10 5 cells in each hole to let the cell number to 1× 10 6 in each hole in the lentivirus transfection. The next day, 2 ml fresh medium containing 6 μ g/ml polybrene was added to replace the original medium, and an appropriate amount of virus suspension was added to incubate at 37 ℃ for 4 hours. Thereater, 2 ml fresh medium was added to dilute the polybrene. After culture for 24 hours, fresh medium was added to replace the culture medium containing virus for further culture. 
Collection of cell sample and DNA extraction
After removing the medium, 1 ml of 0.25% EDTA-trypsin solution was added to cover the whole bottom of the culture bottle and kept for 5 min with dynamic monitoring by the microscope. Thereafter, 2 fold volumes of DMEM medium were added to terminate the digestion, to blow and to suspend the cells. After centrifugation at 1000 rpm for 3min, the supernatant was discarded and PBS solution was added to blow the precipitate and form the resuspended cells. Then the resuspended cells were used for DNA extraction and Trizol treatment. After centrifugation at 1000 rpm for 3min, the supernatant was discarded and 500 μ l of Trizol was added in the EP tube.
After quick freezing by liquid nitrogen, the samples were stored in the refrigerator at -80
RNA extraction and cDNA synthesis
RNA extraction and further cDNA synthesis were performed using RNAiso Plus 
Semi-quantitative PCR analysis
Chromosome walking analysis
Chromosome walking was performed using Genome Walking Kit (Code No.6108, Takara), according to the instructions. The amplified product was recovered using the Gel Recovery Kit (Shennengbocai), cloned and sequenced by Baoshang Biological Company. 
Re-sequencing of the human genome
Results
DANA sequence
The DANA sequence was amplified from the common zebrafish genome. After DNA clone and sequencing, a series of DANA sequences with slightly difference were obtained. Thereafter, the following sequence was chosen for expression. 
Semi-quantitative PCR analysis
After choosing the best cycle number and adjusting the concentration of PCR template using actin gene as internal inference gene, the expression of DANA in The other sequences were composed of coding sequences and non-coding sequences. The statistics of coding sequences were shown in Table 2 . Generally, 7
coding sequences were found in 293T cells and 22 coding sequences were found in Non-coding sequences were also divided into two types, the first type with more than 5 copies distribution in the zebrafish genome (Table 3) , and the second type with less than five copies. Some fragments had no significant comparison results in human genome, but had corresponding fragments in carp genome. The first type sequences were shown in Table 3 , 22 and 20 sequences with more than 5 copies distribution were found in 293T cells and Hepg2 cells, respectively. After comparing these fragments with the human genome, we found that most of them were spliced together from sequences with very low similarity.
Discussion
Initially, the constructed lentivirus particles of zebrafish DANA retroposon were microinjected into the carp zygoteink, and the expression of this retroposon and the unusual retrotrans-position phenomenon were detected in the two lived carps.
However, the offspring of the two carp could not survive. In order to further verify the ability of the retroposon, human 293T cells were chosen for the experiment, and it was found that the retroposon resulted in unusual retrotrans-position phenomenon in 293T cells. In order to avoid the error by pollution, this study was performed in
College of Medicine in Tongji University.
This study indicated that DANA retroposon from zebrafish still had the ability of retrotrans-position in human cell lines. Due to the difference between DANA 9 retroposon and human Alu sequence, it is still elusive whether the retrotrans-position was resulted form existing human LINE.
There have been some speculations about the mechanism of retrotrans-position.
However, the result in this study is completely inconsistent with previous speculations on the mechanism of retrotrans-position. Because different cell lines could form various sequences of retroposon, so it was difficult to find obvious rules. However, some of the sequences were obviously fragments that transcribed from modified human mRNAs. We suspected that the retroposon might combine with the cellular endogenous reverse transcriptase after transcribing into RNA and interact with other That is to say, the zebrafish sequence examined in this study might not come from the ancestral genome of zebrafish, but was caused by the unusual retrotrans-position.
This study showed that expression DANA retroposon formed many fragments in human genome that could be found in zebrafish genome, and multiple fragments were widely distributed in zebrafish genome. Then we tend to think that DANA retroposon might play an extremely important role in the formation of zebrafish specie. Because 
